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[1] Eggs laid in/near water 
 
[2] Nymphs can live in 
water for many years. 
 
[3] Adults live <1 year. 
 
Fun Facts 
o Some species migrate 
across continents! 
o They eat mosquitos! 
o They predate dinosaurs! 
 
Diagram from Chicago Tribune, 08/04/2015 
http://photodesk.chicagotribune.com.s3.amazonaws.com/Graphics/dragonfly%20WEB-01.jpg 
 Adults require 
healthy vegetation. 
 Nymphs require 
clean water.  
 Some species are 
more sensitive than 
others. 
 Example: Hines Emerald 
Dragonfly has gone extinct in 
southeastern parts of its range 
due to vegetation loss and water 
pollution. 
 
Catching them is hard. 
 Identifying them is 
harder. 
 Sampling DNA floating in the 
water (eDNA) is relatively easy. 
 
 Genetic barcodes can then be 
used to identify species. 
Green Darner 
Widow Skimmer 
Biology 101 
DNA is a sequence of 4 “letters” A, T, G, C 
Certain “sentences” are unique to each species. 
STANDARD SURVEY EDNA SURVEY 
 
 
 
2. Catch & identify adults 
1. Catch & identify larvae 
1. Collect water 2. Filter for DNA 
3. Screen DNA for barcodes 
 2015: 6 sites in 
the Indiana 
Dunes 
 2016: Indiana 
Dunes & GSU 
Pannes Ponds Lakes 
Western 
Indiana Dunes 
GSU campus 
Sunny, calm days 
>21⁰C 
• Not very common in 
summer 2015! 
11:00am  4:00pm 
Observe and identify 
new individuals. 
• Only  net when 
necessary 
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Number of Species at Each Site 
How long to survey each site? 
 
 
 
 
 
 
 
 
 About 1 hour is sufficient to capture species richness. 
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Survey Minutes 
Adult Species Accumulation Curves 
Calumet Lake
Long Lake
Miller Pond 1
Miller Pond 2
WB Panne 1
WB Panne 2
Measure water pH, 
temperature, dissolved 
oxygen 
Take 4 dip net samples 
per site. 
Sort each sample. 
Take a picture and a 
leg fragment from each 
dragonfly nymph. 
Smolka et al. 1999 published an Indiana 
Dunes dragonfly survey. 
• Methods semi-quantitative, not repeatable. 
• Some general comparisons possible. 
Rare in 1990s, Common 2015  
Calico Pennant 
Halloween Pennant 
Eastern Pondhawk 
Blue Dasher 
Carolina Saddlebags 
Black Saddlebags 
Common in 1990s, Rare in 2015 
White-Faced Meadowhawk 
Ruby Meadowhawk 
Saffron-Winged Meadowhawk 
 
Nymphs unable to be identified. 
Dips yielded highly variable # of nymphs. 
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Average # Nymphs per Dip 
Adult Species Richness more strongly 
correlated with temp, pH, DO than Nymph 
Abundance 
R² = 0.6237 
R² = 0.307 
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 3 water samples 
(250mL) at each site 
 Water filtered through 
a 0.45 μm filter 
 Filter stored in 
Longmire’s buffer  
 DNA extraction with 
chloroform-isoamyl 
 Species specific 
probes used to detect 
species. 
Probes being developed for 2 common 
and 1 rare species. 
Green Darner, Anax Junius Common 
Forward Probe: 5’ GCACCTGATATAGCTTTCCCACG 3’ 
Reverse Probe: 5’ CTGTTCATCCTGTTCCTGCACC 3’ 
Widow Skimmer, Libellua luctosa Common 
Forward Probe: 5’ ACCAGGAACCCTTTTAGG 3’ 
Reverse Probe: 5’ GATTATGATGAAGGCGTGG 3’ 
Variegated Meadowhawk, Sympetrum corruptum Rare 
Forward Probe: 5’ TTCAAACCGGTGTAAGCCAGG  3’ 
Reverse Probe: 5’ TAGAAT TAGAAGATCAACCAG  3’ 
Dragonfly diversity varies among preserved 
habitats. 
• 1 hour of visual surveys sufficient for estimating 
adult diversity 
• Nymphs need to be sampled more heavily 
Adult species richness tends to increase 
with water temperature, pH, dissolved O2 
• Nymph richness unknown due to identification 
difficulties 
Genetic barcoding is necessary to identify 
nymphs. 
Genetic surveys results pending…. 
√ Sequence the nymph barcodes. 
√ Finish genetic surveys, compare. 
√ Repeat surveys at Indiana Dunes & GSU. 
• See if species rare in 2015 have rebounded 
Citizen Science App “Dragonfly Quest” 
Dichotomous Keys 
Teacher Training 
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